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ABSTRACT

This study describes the 3D design and analysis of a composite insulation boom of an aerial work platform
for electric work. Structural analysis of the composite insulation boom was performed using ANSYS and the
total deformation, equivalent stress, and normal elasticity were investigated at 150 mm, 500 mm, 1,000 mm,
and 1,500 mm using a mounted strain gauge. The results of the analysis and test were similar in a linearly
increasing slope and the difference in the strain value was about 10%. This difference depends on the
compressive force in the manufacturing process.

Key Words : Insulation Boom(&211), Composite(= &), Aerial Work Platform(Z22=ZF4 X}, Structural
Analysis(T-Z=5l{ A1), Equivalent Stress(S7F S2]), Normal Elasticity(? &l &)
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o] A" AEQl AF Az Bo Z:W]'% EEES AAS BoF Y Table 2 WACO BOOM A&

=

oo -{

ARE AA B3 FA8 2o we) 4% wrke U SIS I Table 32 AR ShlFE R
A3t FZAQ AAwe AesuAt shh E 3L AT Table 29| Ply= GFRPAIE AZA] A=
M A vl A sebsl] 98 33 cap ) FEHRe M35 2 Ply angle A5
ZZIF CATIAE AHg3te] & =Hd 3, A =S gl Ply 47 BES4E A=
TxEA Z2IF ANSYSE o] 83te] B A YFe FIL B PlyTE H2 AR A=
TzME Y3 Fig 1S 30mm 2403Yat Aol wa} 71&Eo] Bl =}

Py nelFa ok
Table 1 Mechanical property of glass fiber UD

2. AlglH Material Glass UD
Density P 1,900kg/. m?

Fig. 2 & Aldel A8 &o 34E BofFal Modulus of E 40GPa
UATH AL AFF D AFS AEH & 2d elasticity By E 8 GPa
2 242mm x 242mm AAAE 2] dol= emel 1T Poissons Ratio Uiy Us 0.25

U, 0.42
Holr w=re] WACO BOOM(Specimenl) A& H-& SB
FA7F 16mm, WACO BOOMS] ¥lx|w}z&he] A2k Tensile strength g “§ 128?%1’
227°%33T
s A|8H i o =gy FAE #

_ A (Specimen2) AL 18mmEz FAE A Compressive Sise 600 MPa
9’]6_]' rE ;q].?—J_O_ %2‘4—, GFRPE}"]/‘]' &]%—T‘(Ply) strength 5'130,5230 110 MPa
7 B3 AL FA AFe] Tedo] HojHdo R Siac 40 MPa

Shear strength
AEA 19 AYPE 25 wlwsky] sl WACO Sz S0 22 MPa
BOOM3} 7|t ANg@AE FHlsigon, Bol A& Shear modulus Gip: Gig 4GPa
G23 3.2 GPa

= GFRP(glass fiber reinforced plastics) 241 2] A
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Table 2 Ply angle of WACO boom (46ply)

Layer| 1 2 3 4 5 6 7

Angle| -25 22 -25 22 -25 26 25

Layer| 8 9 10 11 12 13 14

Angle| 22 -25 19 -28 22 =27 20

Layer || 15 16 17 18 19 20 21

Angle| -27 50 -46 47 -45 23 27

Layer| 22 23 24 25 26 27 28

Angle| 18 -30 19 -30 24 -25 23

Layer || 29 30 31 32 33 34 35

Angle| -22 25 20 35 -30 35 -30

Layer | 36 37 38 39 40 41 42

Angle| 35 34 34 -30 30 -30 30

Layer | 43 44 45 46

Angle|| -30 59 80 -80

Table 3 Ply angle of development boom (31ply)

Layer | 1 2 3 4 5 6 7

Angle | -25 22 -25 22 -25 26 25

Layer | 8 9 10 11 12 13 14

Angle | 22 -25 19 -28 22 =27 20

Layer | 15 16 17 18 19 20 21

Angle | -27 50 -46 47 -45 23 27

Layer | 22 23 24 25 26 27 28

Angle | 18 -30 19 -30 24 -25 23

Layer | 29 30 31

Angle | -22 25 20

3. Ao

3.1 Oi# A HAA=A

B e AEH1 (Specimenl) I Al FH2
(Specimen2) 27}A19] RE=E A& Y3t om,
AldE Y3ty Aol MY E(Strain) S E3H
FFRE Atk FIE FHopRol 2EHQ

AoAE BAE ABe Fajol 4ol d@ 21
e s FAol APl U UYL A
& ooltt s)Ajel AT ZZIWL ANSYS

Nodes®} ElementsE H.oJF31 )t}

Fig. 4v= A@¥H 2o g AA o= A
H £ F& FH 1000mm FEOE 14sta A
18 28 3159 450kef(4410N)S 2 &3t A
HH1 (Specimenl) I} A]EH2(Specimen2) 2 F
¥ & % (Total 5718 (Equivalent
Stress), ©-4dH & (Normal Elastic Strain)S <13}

I AF vw EAe AgsAn Y

>
i

Deformation),

Nodes 1632526
Elements | 615066

(a)Mesh Size 10mm(Specimenl)

Nodes |431456
Elements | 415245

(b)Mesh Size 10mm(Specimen2)

Fig. 3 Mesh information of the boom
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Fig. 4 Boundary conditions of the boom

==

1z

P
o

3.2 sfj&

T oAYHS vmsha TEE Y s
S

A3l S FAsHL™, AEH1(Specimenl)
GFRP2| HZF 47} 46 Plye.2 7Nd AFxXT} 15Ply
HAZ 47t gor, FAE 1emm=E ML AFRT

= 2mm AE At Y Az F HIF (Total
Deformation) 2] ZH 2 A3 FE-S& BOOMS| £
oA AE T g 136.18mm ©]oH, 57}
5% (Equivalent Stress)&= IAFANA 7} Hd
2 AP S 140MPaolTth Fig. 5 & F =

Total Deformation Equivalent Stress

] 0: 1 46RLY

Total Deformation Equivalent Stress

Type: Total Deformation Type: Equivalent (von- Mises) Stress - TopyBottom - Layer 0
Unit mm Unit MPa

Tie 1 Time: 1

14094 Max
12528
10962
93958
78299
62639
46979
nae
1566
2702-6 Min

13618 Max
12105
10592
90789
75657
60525
45390
30283
1513
0 Min

MAX : 136.18mm MAX : 140.94MPa

Fig. 5 Specimenl structural analysis results

Total Deformation Equivalent Stress
P: Static Structual P: State Structunal

Totu Deformation Equhalt e
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Fig. 6 Specimen2 structural analysis results
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Fig. 7 Specimenl strains according to distance
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Fig. 8 Specimen2 strains according to distance

Table 4 Specimenl,2 normal elastic strain

Section Strainl Strain2
MAX 695.531¢e 678.681¢
150mm 502.91pe 518.76p¢
500mm 458.061e 470.07pe
1000mm 401.92pe 411.95pe
1500mm 347.12pe 355.30pe
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Fig. 9 Schematic diagram of the test equipment

Fig. 10 Strain measurement of the boom test
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Fig. 11 Specimenl comparison of test and
analysis results
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Fig. 12 Specimen2 comparison of test and
analysis results
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